Sustainability has become a significant issue in today's business world, including in the education sector. The objective of this cross-sectional study is to examine the implications of lean higher education (LHE) implementation on HEIs sustainability performance. Data were collected from academicians at a technical university in Malaysia. The study found positive relationships between LHE and sustainability performance in terms of environmental, economic, institutional, and social. The finding implies that in order to be sustainable, a university could exert more efforts in implementing LHE practices. This study subsidized to the current literature through bridging the gap of the lacking investigations on the potentials of lean management in the context of HEIs. The Malaysian HEIs could gain benefits through providing alternative solutions and suggestions to improve their business process, moving towards achieving sustainability performance.
Introduction
In Malaysia, sustainable development (SD) initiatives had started while the launching of the new economic policy (NEP) in the 1970s (Government of Malaysia, 2017). Afterward, a new economic model (NEM) was launched in 2009 to pursuit SD pointing high incomes, inclusivity, and sustainability (Government of Malaysia, 2017). These targets are consistent with the 2030 agenda for SD incorporating economics, social, and environmental development. One of the preferred areas in the Malaysian SD goal is the education sector (Government of Malaysia, 2017), especially the HEIs. As stated in FGIC2019 the operations management perspective, one of the leading root causes of the issues is the existence of "waste" in their operations (Balzer, Brodke, & Thomas Kizhakethalackal, 2015; Montgomery, 2017) . In the context of lean management, the waste was commonly defined as non-value added activities in operations or activities. According to Womack, Jones, and Roos (1990) , waste may include any activities that absorb resources but generates no value. In order to afford a more unobstructed view on the sustainable idea and to incorporate them into the education, lean practices could be employed by HEIs in order to leverage its sustainability status and become more efficient and leaner in the way higher education operates. Even though some institutions have gained some benefits from its implementation, some institutions are currently facing issues related to its implementation. According to Montgomery (2017) , the issues include lack of knowledge and experience on lean implementation, failure to recognize problems where lean is an appropriate approach to use, inappropriate practices and measures, inappropriate documentation, lack of standardization, lack of utilization of skills and talents, departmental politics, and lack of data-driven management system. Along with the issues highlighted in the literature, this study attempts to highlight the implementation of LHE practices in an HEI in Malaysia, quantify the level of its implementation, and investigate its impact on sustainability performance. The HEI in Malaysia is selected because the implementation of this principle has not well-explored besides a lack of investigations to inquiry the successful LHE implementation in the universities from the developing countries. Also, the implementation of lean and its potential effects on sustainability performance are potentially influenced by the national context (Phan & Matsui, 2010) . Therefore, it is essential to keep investigating various contexts in order to establish a strong understanding of the effect of lean on sustainability, besides adding new standpoint to the state-of-the-art literature. Also, this study could contribute significantly to HEIs development in Malaysia. This paper starts with the introduction, followed by a review of the existing literature. Subsequently, research design and analysis results will be discussed. The subsequent section will present the research findings. Finally, this paper ends with implications, limitations, and suggestions for future studies. DOI 
Built-in quality
Whether the quality is built-in or not. It is essential to ensure that quality is built-in from the start. Therefore, inspections and quality control are less required. (Malmbrandt & Åhlström, 2013) .
Pull system Focuses on the use of pull principles and the use of signal for starting an activity (Malmbrandt & Åhlström, 2013; Nawanir et al., 2018) .
Multifunctional employees
Developing skills of employees in order to be multi-skilled and multi-functional (Nawanir et al., 2018) .
Continuous improvement
Continuous improvement activities, employee participation in improvement agenda, improvement work, problem-solving, and improvements ( among universities in the US by highlighting its positive impacts on waste elimination besides also highlighting the reduction in operational costs of the HEIs after the lean implementation. The next sections of this paper will highlight the potential effects of LHE on the sustainability of HEIs.
Sustainability in HEIs
Over the most recent couple of years, some crucial investigations have been led on HEIs; while few researchers assert that SD has been applied in all HEI system (Lozano, 2011) , it is perceived that a comprehensive approach has not been taken in light of the fact that activities have been classified and applied in just a single or two dimensions of 
Economic sustainability

Environmental sustainability
Institutional, educational and political sustainability
Institutional sustainability is associated with the execution of sustainability policies and simplification of making decisions (Pfahl, 2005 
Social and culture sustainability
Social sustainability focuses on generating successful sustainable places that encourage luxury by considering what people required from their workplaces (Scott, 2009 ).
Social sustainability consists of corporate social responsibility (CSR) and the cases surrounding the welfare of students and staff such as safety, and workplace health, 
Methodology
This cross-sectional study applied a quantitative design. The measurements for each indicator were adapted and adopted from several recent works of literature on lean management, and sustainable development as depicted in Appendix A. Data were collected by using a set of the close-ended survey with ordered choice questions ranging from 1 (strongly disagree) to 6 (strongly agree). In order to diminish the effect of temporary variations of the variables, the sustainability indicators were measured based on the attainments throughout the previous three years. Content validity, reliability, and brevity of the instrument were assured by relying on the judgment from experts consisting of academicians and practitioners in the area of lean and sustainability. Table 3 shows the results of HTMT assessment indicating the sufficient discriminant validity with the highest HTMT values of 0.871, which is below the threshold value of 0.90 (Gold, Malhotra, & Segars, 2001) . In a nutshell, the measurement model provided a satisfactory construct validity. 
Results
Construct Validity
Structural Model Assessment: Hypothesis Testing
The hypothesized path model is presented in Figure 1 . This study hypothesized that the implementation of LHE practices positively affects sustainability performance indicators (i.e., economic, environmental, institutional, and social sustainability performance 
Discussion
This study was aimed at empirically investigating the effects of LHE on sustainability (2010), it is insufficient for institutions to achieve their performance; they must also manage their business conscientiously, and to be aware of the impact of their activities on society.
Conclusion and Implications
To conclude, this study provided empirical evidence that LHE practices contribute positively to sustainability performance in term of economic, environmental, institutional, and social. It implies that to enhance sustainability performance, the HEIs could exert more FGIC2019 efforts on implementing LHE practices within the institutions. This study contributes to the body of knowledge in bridging the gap of the lack of study in the HEIs context focusing on the effect of LHE towards sustainability performance in term of economic, environment, institutional and social as it is considered a new idea, especially in the Malaysian HEIs. This paper also contributes to the practitioners, such as policymakers of HEIs through providing the areas that enable them to survive and thrive and to decide whether to invest in these areas or not (Doman Mark, 2011) . More importantly, this study is potential to contribute by providing the causes of the high operating costs, which are found to be wasted while proposing the methods that enable HEIs to eliminate the waste and reduce the operating costs.
Limitation and Suggestion for Future Research
While this study provides several contributions practically and theoretically, some limitations should be highlighted, which in turn may provide opportunities for upcoming studies. The first limitation is related to the context of the study, which focused on a single technical university in Malaysia. Even though the data were collected from different faculties and centers, the implementations of LHE concepts in each faculty and center closely resemble with each other as they are still under the same umbrella.
The future studies should focus on multiple institutions, which can provide a more unobstructed view related to LHE implementation and its implications on the sustainability of Malaysian HEIs. Second, the sample of this study consisted of 88 academicians from a university, which could be considered small. Even though the data were analyzed by using SmartPLS, which is robust and effectively able to address the issue of sample size, future study should consider larger sample size, which will help to generate more convincing results. Third, this study is a cross-sectional study in which the data were collected once and represented at one point in time. As discussed in the literature, 
